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THEORY OF OPTICS
that the product eZ is continuous and hence that Z is discontinuous. To the boundary conditions (21) there are then also to be added
e^ = e2Z2,     y, = YZ for g = o.       .     .     (21')
But on account of the existence of the principal equations (18) only four of the six equations (21) and (21') are independent of one another.
Equation (19) in connection with (21) shows that the lines of force do not have free ends at the boundary between two 'media. (N,B in (21') /* is assumed equal to I, otherwise it would be necessary to write J^lyl = M2yr
9. The Energy of the Electromagnetic Field.—If equations (18) be multiplied by the factors Xdty Ydr, Zdr, adt, fidr, ydr, in which dr represents an element of volume, and then integrated over any region, there results, after adding and setting
» + r*),      .      (22)
(23)
'by
\oc
dr
The application of theorem (20) on page 173 gives
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in which ^5 denotes an element of the surface which bounds the region over which the integration is taken, and n the inner normal to <£S. When this transformation is applied to the first three integrals which appear on the right-hand side of (23) the volume integrals disappear, and there results
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(ftX - a F) cos (nz)\dS.
(aZ~ yX) cos (ny) (24)al coefficients ^—- and ^r—
